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Distribution pattern of roads and its impact on landscape

integrity in Hainan Tropical Rainforest National Park

WU Tingxun'?, YAO Xiaolan'?, REN Mingxun'?
(1. Hainan Research Center for Eco-Environment Restoration, Haikou, Hainan 570228;
2. Research Center for Terrestrial Biodiversity of the South China Sea, Hainan University, Haikou, Hainan 570228, China)

Abstract: Hainan Tropical Rainforest National Park is one of the first national parks officially established in
China, and it is also the only national park with expressway in China. In order to reveal the possible impact of
the expressway and other roads on landscape patterns and integrity of ecosystem of the national park, the
landscape change trend of different level of roads, the influence on the integrity of the ecosystem and the
landscape pattern caused by expressway, national road and provincial road were analyzed by using buffer zone
analysis method based on the road distribution and land use data in 2000, 2010, and 2019 (the expressway
completed). The analysis show that the road length and density in national parks increased by 2, 134.6 km and
0.500 km/km? in the national park from 2000 to 2019, respectively. The length of rural and other smaller roads
increased by 2030 km from 2000 to 2010. The expressway was completed and the Provincial Road 310 was
upgraded to the National Road 361 in 2019. A descent of the patch density index (PD) and landscape shape
index (LSI) and an ascent of the aggregation index (4/) on both sides of the expressway, national road and
provincial road were observed in the range of 0 ~ 500 m, 0 ~ 300 m and 0 ~ 250 m, respectively, followed by a
gentle movement. The maximum influence ranges for the expressway, national road and provincial road were
500 m, 300 m and 250 m, respectively. The area of cultivated land, woodland, grassland and open forest land
decreased within the area affected by roads; the area of woodland and grassland near expressway and provincial
road, and the area of cultivated land near national road showed the greatest descent; the area of water, shrub
land, construction land and other woodland (including the orchards) increased; the area of other woodland
(including the orchards) around expressway, national road, and provincial road showed the greatest ascent from
2000 to 2019. Within the influence range of roads, LS/ index, PD index and splitting index (SPLIT) increased
slightly, while contagion index (CONTAG) and Al decreased slightly. At present, roads have a slight effect on
the landscape of the national park. However, it is still necessary to pay attention to the possible impact of roads
on the authenticity and integrity of the national park ecosystem, which may be affected by the obvious
cumulative effect and spreading effect of roads. It is recommended that further research is needed on the
confluence and purification of the runoff from large roads such as expressway, building of ecological corridors

on both sides of the roads, long-term environmental monitoring, etc.
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